Abstract : The importance of science and technology as the root of exceptional regional economic development has been extolled since the time of Schumpeter. Today emerging technologies are signaling the start of a new economic cycle where regions that are effective in technology translation will gain advantage. The will of policymakers to translate technology into regional job and wealth creation seems to be at an all-time high. Yet an improved process for translating technical development into regional prosperity has proved elusive. If there are no processes other than applying techniques that have worked in the past for other regions to a new region then there is cause for concern.
INTRODUCTION
Technology-based economic development (TBED) (Bendis 2004 ) is recognized as an exceptional path for regional job and wealth creation. Many regions have demonstrated the ability to translate technology to its commercial promise (Enright 2003; Kohler and Som 2013) . Most other regions seek to emulate these areas which include Silicon Valley, Research Triangle, Boston and others (Allarakhia et al. 2012; Wonglimpiyarat 2006) by embracing their best practice. Today both newer and established regions are making commitments to commercializing emergent and sustaining technologies (van der Valk 2009) through the development of excellent science and technology in a process which often emphasizes the role science and technology parks (Anson et al. 2008; Kautt et al. 2007 ). Yet even these regions, despite utilizing successful regions best practices, have had mixed results translating their excellent science and technology to regional economic development (Cooke 2001; Amin 1999 ).
Here we seek to add to the knowledge base of regions seeking Schumpeterian rent by embracing emergent technology translation (Guo and Guo 2011) . We do this through a discussion of economic-development-based cluster theories (Muro et al. 2010; . We provide a structure for regional policy makers (Davidsson et al. 2002) and science and technology professionals to utilize the operationalizable concepts found in the variety of diverse economic cluster theories (Sölvell 2003) .
Indeed operationalizing any of these economic cluster theories individually has proved difficult. Yet most professionals familiar with these "cluster theories" often find value in many of the underlying concepts and seek to include elements of many of them for regional development. If implementing any one of these theories is difficult then the pursuit of a practical policy that includes the multiple theoretical cluster perspectives for a specific region has proved frustrating. Here we provide a practical structure for the application of the various cluster theories that might help in the translation of science and technology for a specific regional economic development policy or plan (Benneworth et al. 2003; Cowan 2013) .
We initiate a literature review with a discussion of economic development and the role of the Schumpeterian cycle in effective regional development (Schumpeter 1942; Kondratief 1937) . We show the progression of economic development thought from Neo-Marshalian (Marshall 1890) concepts which focused on the attraction of large firms and manufacturing jobs to the more knowledge-based thought of Kirchhoff and others (Kirchhoff et al. 2013) . These researchers showed that differential and sustainable economic development was most often based on the creation of entrepreneurial (Kirchhoff 1994) and small firms (Birch 1987) which utilized emerging and often disruptive technologies (Kirchhoff et al. 2000) technology. We further discuss in this segment of the paper the varied value that the attraction of large manufacturing firms has produced for sustainable regional successes.
We next investigate the strength and weaknesses of the five most popular cluster approaches. They include: The political model (Kirchhoff et al. 2013) , the Birch-Kirchhoff model (Birch 1987; Phillips and Kirchhoff 1987) , the Porter Model (Porter 1985; 1998 ) the triple Helix model (Etzkowitz and Leydesdorff 1997) and the creative class model (Florida 2002 ). Finally we seek to enable cluster theory users with economic and financial modules and metrics.
We provide a discussion of each wave of thought of economic cluster theory from the exceptional value from Keynesian job multipliers (Keynes 1937) to the attraction of key personnel which Florida (2002) calls creative class. We next move toward a progression of policy theory centered on clusters perspectives (Millis et al. 2008 ) that provide differing views of how best to achieve regional economic development. These theories provide policy direction for the problems that have vexed policy makers (Jiang and Fallah 2011), directors of research facilities (Romig et al. 2007 ), science and technology park directors (Eijkel et al. 2006) , focused research centers (Tierney et al. 2013) , economic development directors and those interested in regional economic development (Tierney et al. 2012) . They provide disparate thought and each has generated fervent followers who embrace one or the other with almost religious conviction.
Further we suggest aligning the specific realities of a particular economic region to the elements of each cluster theory in order to provide a rational basis for each location to develop a specific economic policy. We provide a model designed to empower regional technology-based economic development professionals to embrace policy that will assist in the attraction, retention and creation of firms. Specifically we seek to add to the process of generating the policies and environment that enable targeted firms that can benefit from the policy and environment in the region and, in turn, benefit the population.
LITERATURE
Many have defined or tried to define economic development. Certainly we emphasize the efforts of Schumpeter (1942) , Kirchhoff et al. (2013 ), Marshall (1890 and others here. But perhaps a more utilitarian definition will serve this effort even better. The World Bank defines "Economic Development" as a "Qualitative change and restructuring in a country's economy in connection with technological and social progress" (World Bank 2012). Today, economic development professionals are confined by the political process; especially, term length of regional political representation. Here we review the seminal thought in the literature that is used as a basis for implementation by regional economic developers who do not hesitate to embrace emergent technologies for economic renewal.
Economic development is centered on the idea of job and wealth creation for a city, community, region, county, state, country, continent or world. It usually implies a proactive activity focused on improving the general lot for the people in a given region and therefore addresses improving the average pay in a job, opportunity for youth and young pro-fessionals, the development of a "thick" employment profiles in selected business sectors, the quality of life in a region and providing for a more equitable distribution of wealth on a meritocracy basis (Kirchhoff 1994) . The creation of wealth as well as jobs is critically important to the governance of any region since the creation of wealth is the only way to incentivize business to provide the jobs and create a more sustainable tax base (Kirchhoff 1994) . There are many political realities that are often the drivers for a given economic development process. We provide a brief discussion of popular approaches to economic development below.
Adam Smith perhaps the progenitor of economic development theory (Smith 1776 ) is reported to have said, "Little else is requisite to carry a state to the highest degree of opulence from the lowest barbarism but peace, easy taxes, and a tolerable administration of justice: all the rest being brought about by the natural course of things (1755)" (as reported in Stewart 1793). These three items, viz., fiscal capacity, juridical capacity and the capacity for peaceful civil society, have been considered pillars of prosperity for an economy. In a macro sense, these three represent the triple helix at national level for political economic development. How these three have evolved together allows one to explain development clusters within an economy. Today economic development policy is dominated by cluster theory (Cortright 2006 ). Today's policy makers have a much larger base of knowledge than their industrial revolution forbears. Information abounds about the problems with emulating others rather than trying to leverage regional differentiating competencies. Many of these theories suggest that one can "cash in" by leveraging the past activities, but this is not the manner that would be most beneficial for emergent, often disruptive, technologies (Linton and Walsh 2004) .
The five most popular cluster development approaches to economic development have many of the same ingredients. These ingredients include but are not limited to: regional competitive advantage, political drivers, educational activities, industrial synergies, government, and academia, entrepreneurial activities, large firms and small to medium enterprises (SMEs). Further many economic development policies focus on either initiating or sustaining a base for economic development. We provide a brief discussion of five cluster perspectives and in the conclusion suggest that none of these theories is the answer in and of itself. We instead provide one pathway whereby they might be utilized in a unified plan. In the segments below, we present their strengths and weaknesses and which approaches are popular with local groups. We provide a brief statement discussing each and then provide traditional pros and cons of each approach when recommending an economic development program based on emerging technology.
We, however, recognize that these approaches are essentially incomplete. Two additional actors are necessary to integrate and administer entrepreneurially what each approach is suggesting about the development of cluster for local economic development, whether city-wide or regionwide in a developed economy or in a transition economy. It will come as no surprise to learn that these two important actors collectively are (1) institutions for collaboration (IFCs) (Porter 1998 ) and (2) institutions for finance (IFFs). Examples of IFCs include chambers of commerce, industry associations, professional associations, local trade unions, technology-transfer centers, quality and management centers, and others which facilitate cooperation and complementarities among cluster-firms. IFFs help finance the infrastructure, facilities, plant and equipment and the like for a cluster and the firms within the cluster. Examples of IFFs include groups of angel investors, venture capital shops, private equity operators, community banks, lease finance firms, equipment finance firms, factor firms, initiatives sponsored by Small Business Administration, national labs' small business assistance (NBSA) programs, peer-to-peer lending programs such as Lending Club (which has broken the one-billion mark with Google's investment of 125 million (Entrepreneur 2012).
We should like to think that a complete cluster approach to economic development would be to supplement Adam Smith's three pillars, viz., fiscal capacity, juridical capacity and the capacity for peaceful civil society, with two essential pillars identified above, viz., IFCs and IFFs. This prompts us to suggest a modification to the popular phrase, "five pillars"; we should like to call it the "quintuple helix approach". The designation makes immense sense because without the additional two categories of institutions and individuals none of the below-mentioned approaches would accrue positive results with speed and efficiency.
ECONOMIC CLUSTER PERSPECTIVES
The five most popular economic cluster perspectives include: the political perspective, the Porter or market per- spective, the Birch and Kirchhoff entrepreneurial perspective, the triple helix perspective, and the creative class perspective. The commonality across all approaches to using clusters as a means to economic development is the leveraging aspects of location proximity. This recognition of the advantages of proximity is interesting in itself given advances incommunication technology and trends toward globalization.
The Political Perspective
The political model is based on a government's necessary response to a social need or perceived need. It requires legislative action for the most part and works exceptionally well when the programs are beneficial for the people they serve and the legislators are recognized for their part in the activity. As succinct as possible the benefits and problems are captured in the old adage: "One job equals one vote" (unattributed) . This is time sensitive and job sensitive Perspective. It initially caused economic developers to seek large infrastructure projects and the attraction of large firms with large production personnel needs (Marcy 1975) On the positive side this model has given rise to numerous activities centered on the concept of job multiples which is a key factor in economic development based on emergent technologies. Job multiples are the notion that for every new job created a number of secondary jobs are created in both the local-and overall-economy. This has given rise to the notion that not all jobs are created equal in terms of multipliers. For example, it has been recognized that manufacturing jobs have much higher job multiples than retail jobs both in the region and in the larger community. Likewise, most economic development officials with whom we have discussed the matters believe that emergent technologies have a higher multiplier effect than firms developed around traditional technologies.
On the negative side, the economic horizons for programs developed in this manner are significantly correlated with the length of time a legislator is in office for any given election cycle (i.e., two to six years). This myopic behavior encourages policies for immediate economic development at the cost of the emphasis on sustainable economic development. A typical primer for this paradigm of economic development discusses numerous activities related to firm creation, firm expansion (and/or stability) and firm attraction, yet over-emphasizes firm attraction due to the immediacy of the result.
Even though the political model for economic development is a great step forward toward explaining the "short-termism", this short-term view can result in unintended consequences. For instance, it can foster the convergence of competitive policy across jurisdictions leading to little overall economic development, thereby making the convergence a zerosum game (Adkisson 2013 ). Adkisson provides an example of this by studying film-production tax credits across states. While the production often moved outside the market-leading states of California and New York, the movement tended to reduce the enacting state's tax revenues with little to show in terms of permanent clusters of activity.
This form of targeted tax incentive is often the policy of choice for implementation of the political model. It, however, loses sight of the fact that the organic growth of clusters or the movement of firms to a given area is often a function of other factors. Site selection consultants often look to attributes such as existing workforce, education quality, infrastructure costs and access to transportation rather than mere shorter-term fiscal incentives.
Another unintended consequence of the political approach, especially in advanced economies, is that governments or their development agencies often crowd out private-sector leadership in cluster development. Because public sector bureaucrats are more attentive to their political masters who might remain so only until the next election, myopia of legislative and regulatory structures becomes a hindrance. Research undertaken by Ketels, Lindqvist and Sölvell (2005) on behalf of the US AID and the Global Cluster Initiative Survey points out that this problem is less serious in developing and transition economies where governments generally play a smaller role. The important roles of IFCs and IFFs are diminished in this strategy thereby hampering the development of these institutions themselves. When intermediaries lose their potential, the sectors which depend on their skills and efficiency suffer.
Lastly the short-term nature of the political model incentivizes the embrace of large firm production facilities which tends to create an immediate large demand for production workers. This may maximize immediate job creation but it is often at the cost of a long-term sustainable economy. Some of the more telling examples are given below.
Intel undertook expansion efforts in the mid-1980s. Intel was courted for its two facilities by a number of communities seeking to improve their economic conditions. One of the facilities Intel wished to build was a major semiconductor manufacturing plant whereas the other was a smaller manufacturing facility with a major research and development facility as well as marketing personnel. In this case two areas were ultimately successful in securing these facilities. Most regional economic development professionals saw the attraction of the manufacturing facility with a larger employment base as the plumb between the two facilities. Now over twenty years later both the larger manufacturing facility and the smaller Intel facility are still employing thousands of knowledge workers.
Yet the larger facility did not match the spin-out multiplier (Chemmanur 2004 ) of its smaller cousin. The smaller facility with combination of production, research and development and marketing has spun out well over 100 firms whose total employment exceeds that of the other region's now-sustaining manufacturing facility. Contrastingly, the larger manufacturing facility has spun out fewer than ten firms with a much smaller relative contribution to regional employment (Cowan and Walsh 2011) . This suggests that the type of large-firm facility attracted is important.
Both of the above locations are successes in that the attracted facilities continue to prosper. But what happens when an attracted production firm facility fails? When the attracted firm brings only a manufacturing presence, it fails to grow the workforce because of a lack of spin-out development (Cowan and Walsh 2011) . Regions often "crater" in terms of job retention and the firms actually harm the regions they were wooed to. This has occurred in numerous diverse regions around the world. Automotive manufacturers seeking to expand into new regions have placed regional manufacturing in the countries where they were expanding. For many Japanese auto firms seeking to expand in the U.S. the locating of a plant has been successful, yet they have hardly grown the local pool of employers. The attraction and subsequent demise of Japanese auto manufacturing facilities have cratered a region's employment in Australia. Similar regional employment problems occurred in the United States when a European auto manufacturer closed its doors a few decades after starting the operations.
The Porter or "Market" based Perspective
The Porter model emphasizes cluster and cluster development based on four factors and is market-centric (Porter 1998 ). Porter's four factors are: demanding customers; suppliers; factor inputs; and systems integrators. He develops the ideas in one of his earlier works (Porter 1985) . He states that regional clusters of excellence occur when factor inputs (from universities, national laboratories and the like in a given application arena) are combined with (1) demanding regional customers, (2) an intensive supplier network enables, and (3) new firms that act as systems integrators. These clusters are "enabled" to provide value on a worldwide basis. This model finds support from the Milken Institute, venture capitalist firms and angel investors.
On the positive side, the market-based model is easy to understand and consistent with the political model in many respects. It supports the attraction of both large and small firms and is focused on the development of new firms. It forces the attention of clusters upon a few. Numerous groups including the Milken Institute base much of their cluster efforts around this concept.
On the negative side, the market-based model requires a focus on a market. The model is static and does not allow for a disruptive technology to supplant an existing product market paradigm. This is problematic for areas that are small or may not have a naturally occurring adequate demand if an insufficient number of customers exist. Such conditions make it very difficult to develop a cluster group centered in any area without a local large demand.
This model works best for existing markets and an operating paradigm emphasizing improvement to an existing technological infrastructure. It does not offer insights into ways to promote clusters centered on emergent technology where no local demand exists. This model reminds one of a vertically integrated manufacturer. The approach results in a company town but not necessarily in a vibrant cluster. The roles of both IFCs and IFFs are diminished in this case. They are able to and may continue to service the local scene but they are unable to be catalysts for new firm so as to serve them continually.
The Birch and Kirchhoff or "Entrepreneurial" Perspective
The entrepreneurial or Birch and Kirchhoff model is based on the ideas of Schumpeter (Schumpeter 1942) concerning R&D and entrepreneurship and finds passionate advocates at the Small Business Administration (Birch 1979 and 1987; Spencer et al. 2008) . These academics point to a large body of empirical evidence that the majority of net new jobs is generated not by existing firms but new ones. They focus on the "bottom-up" element in cluster development stressing the presence of research universities and laboratories that generate knowledge and professionals in areas such as engineering, management and medicine. They focus on good infrastructure in roads and communications and travel and other related things.
On the positive side, this approach recognizes the vital A key factor in the Entrepreneurial Model is the culture and opportunity to promote the creation or spin-off of new firms to foster innovation (Cooper 1971) . For instance, this is a primary feature of universities and anchor firms (see the Intel example earlier in the paper). Academic institutions or firms either recognized or allowed the development of the related innovations in nearby firms. Likewise, research laboratories like Bell Laboratories (Linton et al. 2002) , Xerox PARC (Chesbourough 2002a; 2002b) and Sandia National Laboratories (Kassicieh et al. 2002) can and have encouraged similar outcomes through entrepreneurial support policies such as leave of absence, sabbaticals, consulting and operational support and the like.
On the negative side, however, it is not consistent with the immediacy required by the political approach. It stresses, "Do your homework (as a region)," rather than the immediate outcomes of attracting a production facility from an established firm. The theory represents a micro-level concept of developing precursors to economic development thereby providing a solid foundation for the same. It does not link a local market of demanding customers and such for job creation and wealth improvement. Because of its focus on building blocks rather than structures themselves, it is not as easy to understand as Porter's argument.
The Triple Helix Perspective
The Triple Helix concept (Etzkowitz and Leydesdorff 1997) takes into account the shifting of most industrialized economies from an agricultural to a manufacturing to a service-based to a knowledge-based economy. By its very nature, it includes the market perspective of the Porter model, captures some of the competency arguments of the Kirchhoff and Birch Entrepreneurial Model and recognizes some of the political/governmental/regulatory realities found in the political model. The triple helix model propounds commercial interaction among (1) Academia, (2) Industry and (3) Government in order to generate the most social good out of knowledge generation. This three-legged stool is the basis of support of cluster and economic development.
On the positive side, the triple helix perspective is focused on gaining maximum social benefit from knowledge generation. It is compatible with the patience required to develop emerging-technology-based products. Yet the success of emerging technologies requires action from lead users and this model does not specifically or explicitly include these supporters from within the triple helix of academia, industry and government (Etzkowitz and Leydesdorff 1997) . The existence of intermediaries, IFCs and IFFs, however, would need to be considered implicit. If industries and governments exist to provide a base for current economic conditions, it stands to reason that IFCs and IFFs exist to service them. Whether IFCs and IFFs can leverage their expertise to accelerate further economic development remains unknown.
On the negative side, the triple helix perspective is a limited model. It is surely useful for emerging technology development. The concept has been used with resounding success in the generation of R&D efforts focused on technologytranslation. The combination of academia, industry and government has generated interest, action and resources for development and user facilities such as Mesa+ in the Netherlands, Center for Integrated Nanotechnologies in Albuquerque and a number of other technopolises such as Kennispark in the Netherlands (Eijkel et al. 2006 ). Similar to the entrepreneurial perspective, it focuses on precursors to economic development and is not necessarily a vehicle for instant development that the political model expounds.
Most of the economic-development professionals with whom we have conferred believe that this approach, like all of the cluster theories, is a piece of the puzzle of the economic development model rather than the whole puzzle of the economic development model. Two of the three components of this model are academia and government none of which is exactly well-known for providing a pro-active and prompt response to changing business environment. These two groups often look backward trying reactively to explain what happened, assign blame and preserve existing jobs instead of welcoming new economic engines. This cluster development model despite its inclusion of academia, industry and government has proven to not be as all-encompassing as once thought. This model does not acknowledge the importance of IFCs and IFFs to the necessary extent, thereby needlessly slowing and sometimes preventing exponential growth of clusters.
The Creative Class Perspective
The last of the cluster economic development perspectives under review is Florida's concept of the creative class (Florida 2002; 2007; 2008) . This is the newest thinking on economic-development front and models cluster development through a sociological and a network point of view. Perhaps because of its novelty, it has become immensely popular.
Florida focuses on specific precursors to cluster development. He discusses the importance of the creative class of individuals or groups of individuals who (which) possess the three Ts (talent, technology and tolerance). His thesis centers on job and wealth creation through new firm development, entrepreneurship and on cultural efforts necessary for new commercial ideas to be germinated, tolerated, accepted, implemented and fostered.
On the positive side, the concept of the rise of the creative class is a bottom-up model that does not require an active market presence of various factors à la Porter. It fits well with the entrepreneurial viewpoint of emergent technology-based economic development. It speaks to both sustaining-and emerging-industry-based models for an improved economy. The perspective focuses on driving creative people toward appropriate environments that will support innovation and creation.
In order to assist regions to become havens for the creative class this perspective provides them a socially-motivated checklist for a community's ability to nurture a nascent economy. In this regard, this model implicitly appropriates motivations lurking behind the political model: The community through its political will will attract a creative class. Indeed Florida ranks numerous cities on their ability to incubate and attract the creative class. This perspective provides technopolis professionals' actionable steps to move toward a better economic progress, exemplified by frequent and regular incubation of innovation.
On the negative side, this is the newest perspective on economic development and has not yet stood the test of time like the other models. The dominant problem with this perspective is the proposition on which it has built its edifice that one group of human beings is simply better than the rest of the human race in developing commercial innovations. Additionally these innovators or creative class professionals are in many ways born that way. It has little room for training individuals to be innovators. Historically and politically this is a difficult position to defend. Even though all individuals want to be elite this perspective would play well only in those communities which already view themselves as elite. This perspective is unlikely to be received well among masses, or for example, the Unites States which subscribes to a traditional American ethos that all individuals are enabled to be exceptional. This, strangely enough, diminishes the roles of politics and politicians.
Another criticism of this perspective is found in the suggestion of the "Flight of the Creative class." Florida suggests that these "Uber"-creators are not necessarily rooted in any single community. Thus the creative class will not hesitate to move when conditions change; these uber-creative individuals and entrepreneurs among them will simply move to a more favorable environment. This suggests that the longterm growth which most economic-development professionals seek will not be attained without catering to an elite group. Note that this catering would require government to put in place policies that will favor one influential, but not necessarily large, group, consequently sowing the seeds of discontent among the less-favored.
This approach is general enough to accommodate an integral development of IFCs and IFFs, even though the focus is elsewhere. Indeed IFCs would be of particular importance to supporting the creative class. Yet this perspective as with other models does not address fully the need for institutional infrastructure.
A visual comparison of these 5 cluster perspectives
Each of these cluster perspectives provides value to a regional economic development activity. Here, in <Table 1> we provide a visual comparison of all the 5 perspectives focus on their developmental goal; founding theoretical perspectives, perceived strengths, researcher foundations, and perceived weaknesses. As depicted and discussed above all cluster perspectives have great strength and weaknesses and none adequately address the financial perspective. The managerial implications involved in the choice and ultimate use of elements found in the five perspectives have tradeoffs.
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The tradeoffs are different for each perspective. The emphasis of the Market or Porter perspective is warranted in the cases of large local markets but has limited applicability in areas which do not have market leaders. The political perspective for example has historically favored the attraction of large production facilities at the expense of fostering indigenous small and entrepreneurial activities as stated in <Table 1> below.
The complexity and necessity of aligning of differing interest groups has limited the applicability of the "Triple Helix" perspective. The embrace of the "elite' by many of the "creative class" perspective is equally opposed by others who are repulsed by what they consider Fascist like undertones of the perspective. We provide a brief discussion of the strengths and weakness of all the perspectives in <Table 1> below.
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AN INTEGRATED CLUSTER MODEL FOR ECONOMIC DEVELOPMENT
The professionals in the regions examined were not simply using one of these models for the advancement of their regions economic development. Rather they adopted approaches which combined aspects of several perspectives. These professionals recognized the value in all of the differing cluster perspectives but stated that the realities of any region would dictate the value that a particular region could extract from a particular cluster perspective.
The economic region's environmental reality is important in this process. No one of these economic cluster perspectives is a "One size (perspective) fits all (regions)" and all perspectives provide seminal thought on these activities. For example, it would be naïve to suggest that a market and an Florida (2002 Florida ( , 2007 Florida ( & 2008 1) Suggests there is a class of people that are desirable to attract and others are not useful in process 2) Sustainability; as discussed by the author the creative class will leave any region for one they perceive to be better 3) Trait theory existing economic infrastructure are not important. But what does this perspective suggest for smaller more market isolated community with only a few or no intrinsic markets? Are these regions simply "Out of Luck"? Is there another path, one that depends on the inherent resources in a community, available to the community?
Every economic region or technopolis seeking economic development starts out with a will (we prefer to not call it "political will" and so we label it "communal will") to change their economic status and initiate a preferred path to achieve that goal. This communal will and preferred pathway have to be modified in light of the environmental realities of that region. The aforementioned cluster perspectives can aid in forming the communal will as well as guide the development of a modified approach.
Here we provide a simple interactive economic development model that emphasizes the inclusion of a more financial attribute often glossed over which we have named the five pillars and are based on Adam smith three pillars (Smith 1776 ) (see <Fig. 1>). It further includes the use of cluster perspectives with aspects of each cluster tool used to operationalize and modify regional will and are seen in our as tools interacting on the regional will process from eachside in the center of our figure. We provide another important factor elevating it to a dynamics which assists the economic development group to choose aspects of any of the five cluster perspective and move forward.
We in <Fig. 1> provide our linear model that is comprised of four elements. These elements are (1) the region's communal will for fostering economic development, (2) the region's economic environmental reality, (3) the five popular cluster perspectives and (4) the five pillars. Integrating these four elements provides a economic development process that is results in compelling comprehensive plan of regional policy actions and activities. We discuss the elements of our integrated economic development process below.
The operationalization of cluster perspectives into an economic development plan focuses on taking the elements of a single cluster perspective and operationalizing it. We initiate our comprehensive economic development plan by first trying to align perspectives of each cluster perspective to the realities and will of the region embracing economic change. The emphasis of the objective reality of the region and the normative regional will differentiates our process from others.
First, we recognize in our model that there must a communal will for change in a particular region. We have named this element the normative regional communal will. It is the initiator of economic development action. Here a region needs to initiate its effort by considering the degree to which it wishes to attract, generate or empower local firms in their process of job and wealth creation. Further this region will generation process recognizes that the will to change is a continuum and significant regional will is needed to change the economic status quo in terms of jobs and prosperity opportunities.
We name the second element is our model the regional economic reality. This is what the normative regional communal will encounter and in association with the regional will determines the aspects of each cluster perspective that a region is likely to include into a successful plan. The interactions within this decision space are the interaction of the elements of numerous cluster perspectives, e.g., relative market position of the region, political actors, entrepreneurial with the innovative spirit of the community, and the regional realities.
Regional realities include; the existence or non-existence of large regional markets, The presence of or proximity to a major research university, the quantity and quality of IFCs, IFFs, and other five pillar elements. The regional ecosystem is also characterized ability of the region to attract and maintain a creative class. Regional dynamics between Industry, Academia and government plays a dynamic role and finally the time constraints of political professionals play a profound role.
All of these are stressed by the needs of the nature of the technopolis. For example the regional ecosystem plays a profound role region's ability and willingness to accept emerging-technology-based technological competence and uniqueness thereof. In other words, the idea is to nurture a unique "endowment" of technological prowess which lends the region a kind of monopolistic power for human resources. Many-a-time this can be quantified by a region's investment in technopolis infrastructure such as emergent-technology development centers through science and technology parks, specialized training institutions and their capabilities, institutions of higher learning and similar means of developing human capital. The regional environment is enhanced by the degree to which IFCs and IFFs are already established and actively engaged in fulfilling their raison d'être. Lastly the critical level of existing appropriate knowledge workers is determined by regional universities or research facilities.
The third element of the process is the many ways in which components of each cluster perspective can be used to develop an economic-development engine unique for a M a r k e t P e r s p e c t iv e M a r k e t P o s it io n T r ip le H e li x P e r s p e c t iv e In t e g r a t io n
Entrepreneurial
Perspective Competence C r e a t iv e C la s s P e r s p e c t iv e In n o v a t o r Finally if you do not have a destination that is attractive to a creative class then generating or perusing this group may not lead to timely results. Yet each of these perspectives has elements important for a region to utilize in their search for economic change. These realties lead to an integrated approach that applies most aptly to that region.
The fourth element of the process is the existence of the five pillars. The region would make rapid progress if a goodly dose existed of the Adam-Smith-three, viz., fiscal capacity, juridical capacity, the capacity for peaceful civil society, supplemented by strong IFCs and IFFs. These will help us assess the competence pool on which clusters can be built resulting in sustained economic development.
Thus to review: The five pillars provide the air (or ether) in which the five cluster perspectives together can provide the necessary boost to economic development. In particular we have included Kirchhoff and Birch's entrepreneurial and competence perspective (Kirchhoff 1994; Prahalad and Hamel 1990 ), Porter's market perspective (Porter 1985 ), Florida's emphasis on innovator attraction and retention (Florida 2002) , the political perspective, and Etzkowitz's triple helix network perspective (Etzkowitz and Leydesdorff 1997) .
The critical interaction among these four elements results in a regional policy of actions and activities to spur economic development. We recommend that the regional realities-economic and otherwise-modify normative communal will of a region as well as the application of elements of each cluster perspective. The inclusion of the above boundary conditions when embracing differing cluster perspectives provide a richer context for economic-development action as portrayed in <Fig. 1>.
DISCUSSION
We have provided a discussion of the merits and problems with each cluster perspective. We have shown how each might add value to a region searching for competitive advantage for regional economic development. We suggest an integrated model leveraging the strengths of the differing cluster perspectives modified by the realities of a specific regional environment. We provide a model for its implementation. Finally we provide eleven (11) general lessons from our approach for discussion and future research. They are:
1. The three pillars suggested by Adam Smith are a simple pre-requisite for technology based cluster development. 2. The public-private partnership must be cultivated carefully in regional economic development so that none of the important parties is crowded out. 3. A presence of all the five pillars in close proximity in a region is useful for communication and joint development. 4. The presence and active participation of IFCs and IFFs are crucial for the success of cluster initiatives. 5. The political, industrial and academic myopias need to be kept in firm check. 6. Cluster initiatives are long-term projects and therefore they rarely produce glorious short-term results. Regional economic development activities need patience to succeed. 7. Cluster initiatives do not thrive with monopolistic access to projects and funding; they are more likely to excel if exposed to competition. 8. Cluster initiatives based on emerging and often disruptive technologies are not substitute for commercial development activities that focus on encouraging consumer acceptance of new-to-the-world products and redefining existing customer expectations; at best they are supple mentary. 9. Cluster initiatives based on sustaining technologies are no substitute for market-inspired development; at bestthey are complementary. 10. Organically-grown clusters are likely to be more robustthan mandated clusters. 11. A comparative advantage is not a pre-requisite for cluster development; however a cluster-based economic development process could provide a comparative advantage.
